KAJIAN HIDROGEOLOGI PADA PENAMBANGAN

BATUBARA DI PT. SINGLURUS PRATAMA, DESA SUNGAI

MERDEKA, KECAMATAN SAMBOJA,

KABUPATEN KUTAI KARTANEGARA,

PROVINSI KALIMANTAN TIMUR by SAJIDI, MOHAMMAD
JAK IAN  .TP ID ARABUTAB NAGNABMANEP ADAP IGOLOEGORDIH
,AJOBMAS NATAMACEK ,AKEDREM IAGNUS ASED ,AMATARP SURULGNIS  
,ARAGENATRAK IATUK NETAPUBAK  
RUMIT NATNAMILAK ISNIVORP  
 
helO  
 )1 idijaS dammahoM  
 )2  .rI onoyuS M , S  , TM ,araganiwD nailraB .rI .rD  
 )1  awsisahaM atrakaygoY nareteV NPU nagnabmatreP kinkeT  
 )2 atS atrakaygoY nareteV NPU nagnabmatreP kinkeT nasuruJ rajagneP f  
 
kartsbA  
 kutnu kiab araces iuhatekid ulrep nagnabmanep anacner haread utaus igoloegordiH isidnoK
naracnalek  gnajnunem   naka isapisitna iagabes ,uti anerak helo.ayntujnales nataigek padahret naanaskalep
 .ceK ,akedreM iagnuS hareaD id  arabutaB napadne kutnu akubret gnabmat naanacnerep aynakukalid
urulgniS .TP ,rumiT natnamilaK isnivorP ,aragenatraK iatuK netapubaK ,ajobmaS  nakukalem amatarP s
 nakidileynep .igoloegordiH  
  tibed.akedreM iagnuS hareaD igolordiH isidnok itupilem nakukalid gnay igoloegordiH naijaK
.hanat riA isnetop ,refiuka kitsiretkarak nad metsis ,najuh tafis ,nasapmil riA  
 ats irad naktapad id najuh haruc ataD  gnudnimeT aradnaB akisifoeG nad igoloroeteM nadaB nuis
1002( riharet nuhat 01 atad utiay adniramaS - ( rasikreb nanuhat najuh haruc nagned )0102 3,676.1 – 
( najuh irah nad )5,757.2  781 –  tibed ialiN .iggnit pukuc najuh haruc kusamret nakidileynep haread )162
ia 07 halai akedreM iagnuS kolB adap nasapmil r -  711  m3  narobegnep nakukalid refiuka retemaraP .kited/
 iju nakukalem kutnu  tset gulS  id refiuka iju lisah nakrasadreB ,rob gnabul 6 adap nakukalid narobegnep
 edotem nagned nagnapal  tset guls  nad  draeh natsnok kid  kolB id refiuka irad )K( satilibaemrep ialin iuhate
( aratna rasikreb akedreM iagnuS 01 x 578,4 - 31 - 01 . 579,4 -6  hanat naakumrep ria satilauK .kited/retem )
upuam naakumrep ria awhab iuhatekid ,ria otnoc aimik sisilana lisah irad LHD nad Hp ialin nakrasadreb  n
.masa tafisreb tapad isnetopreb nakidileynep haread id hanatria  
 : icnuK ataK gnabmaT narilayneP metsiS gnajnuneM,igoloegordiH naijaK  
tcartsbA  
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 rof snalp fo noitucexe eht fo noitapicitna na sa ,erofereht helo.ayntujnales seitivitca fo noitatnemelpmi
S .tcirtsid akedreM noigeR reviR eht ni stisoped laoc tip nepo  iatuK ,ajobma aragenatraK  tsaE ,
.TP ,natnamilaK  surulgniS  rP  amata  .noitagitsevni ygoloegordyH  
             tibed.akedreM snoitidnoc lacigolordyH lanoigeR eht dedulcni demrofrep seiduts ygoloegordyH
o scitsiretcarahc dna ,seitreporp niar ,ffonur retaW reviR .laitnetop retaw dnuorg ,metsys refiuqa eht f  
             adniramaS gnudnimeT scisyhpoeG dna ygoloroeteM eht fo noitats eht morf teg atad llafniaR
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naitileneP gnakaleB rataL  
 halada amatarP surulgniS .TP  haubes
 gnades gnay arabutaB gnabmat naahasurep
 nagnabmanep nataigek utaus nakanacnerem
 isidnoK .akubret gnabmat metsis nagned
 nagnabmanep anacner haread utaus igoloegordih
 gnajnunem kutnu kiab nagneD iuhatekid ulrep
 nataigek napahat naanaskalep naracnalek
 naka isapisitna iagabes ,uti anerak helO .tubesret
 napadne kutnu nagnabmanep aynakukalid
 natamaceK ,akedreM iagnuS haread id arabutaB
 ,aragenatraK iatuK netapubaK ,ajobmaS
 surulgniS .TP ,rumiT natnamilaK isnivorP
.igoloegordih naitilenep nakukalem amatarP  
  amatarP surulgniS .TP ajrek hayaliW
 natamaceK ,akedreM iagnuS haread id katelret
 ,aragenatraK iatuK netapubaK ,ajobmaS
 ajrek hayaliW .rumiT natnamilaK isnivorP
 .akedreM iagnuS kolb id katelret tubesret
 ,narobmep atad nagnabmitrep nakrasadreB
gopot isidnok  atres igoloeg nad ifar
 napadne nagnabmanep anacner nakiauseynem
 refiuka naijugnep akam ,ada gnay arabutaB
ap nakukalid  ad  utiay ,iju rumus )mane( 6
 ,30TG/2H ,80TG/1H
11TG/6H  nad 21TG/5H,51TG/4H,50TG/3H  
naitieneP naujuT  
 kutnu halada naitilenep naujuT
padnem  isadnemoker nad retemarap nakta
 anacner aynada  gnukudnem kutnu igoloegordiH
 haread id arabutaB napadne nagnabmaneP
 ria tibed ,najuh tafis pukacnem gnay ,naitilenep
 kilordih isidnok ,refiuka kitsiretkarak ,nasapmil
.ria satitnauk nupuam satilauk ,hanat ria  
 
igolodoteM  
.1  rutaretil iduts pahaT  
   nagned rutaretil iduts nakukalem siluneP
 gnay rednukes atad naktapadnem kutnu naujut
 ,nakukalid gnay naitilenep nagned nagnubuhreb
 iagabes isamrofni nad isnerefer tapadid aggnihes
 gnay halasam nakiaseleynem malad rasad  naka
 nad gnajnunep nahab iagabes atres ,sahabid
 nakulrepid gnay rednukes ataD .pakgnelep
: itupilem ini naitilenep malad  
.a  ataD  .najuh haruc  
.b  .haread naiapmasek ataD  
.c  .naitilenep haread isakol ateP  
.d   haread ifargitarts nad igoloeg ataD
.naitilenep  
.2   iduts pahaT nagnapal  
   nad naitilenep nakukalem siluneP
 naadaek nad isidnok padahret natamagnep
 nagned nagnabmanep nataigek atres ,nagnapal
 gnay remirp atad naktapadnem kutnu naujut
: itupilem  
.a   nalibmagneP  atad )hanat ria akuM( TAM  
.b  ijU rumuS naijugneP  
.c  epmeS nalibmagneP ria satilauk kutnu riA l . 
 
naitileneP isakoL naadaeK  
 naijnajreP( B2PKP hayaliw isakoL
 ) arabutaB nagnabmatreP naahasugneP ayraK
 araces ,amatarP surulgniS .TP isarolpskE
 ,akedrem iagnuS haread id katelret fitartsinimda
 iatuK netapubaK ajobmaS natamaceK
treK  araces nad rumiT natnamilaK ,aragena
adap katelret sifargoeg 611 o  TB "00 '25 - 711 o  '3
1 nad TB "84 o  SL "00 '00 - 1o SL ”73 '7 .  sauL
 halada amatarP surulgniS TP PUI hayaliw
aH 067.42 . 
 
naitileneP naanaskaleP  
  id isakolreb naitilenep hareaD etiS  
 iagnuS akedreM  natamaceK , ajobmaS  ,
netapubaK   aragenatraK iatuK  isniporP
 natnamilaK rumiT  nagnapal naitileneP .
 aggnih 1102 teraM 92 laggnat irad nakanaskalid
 laggnat 1102 iluJ 21 . 
 
nasahabmeP nad naitieneP lisaH  
 najuh haread kusamret naitilenep hareaD
 gnay siport  naitnagrep aynada nagned iadnatid
 iluJ( uaramek misum utiay ,misum aud - 
 rebmevoN( najuhgnep nad )rebotkO -  .)inuJ
 iapmas hadner irad isairavreb najuh satisnetnI
 )takgnis( kednep utkaw isarud nagned iggnit
 .TP tagnigneM .)amal( gnajnap iapmas
arP surulgniS  gnay naahasurep nakapurem amat
 tala ikilimem kadit nad iskudorpreb haduS
 naulrepek kutnu ,igoloroetem atad tatacnep
 igoloroetem atad nakanuggnem igolordih naijak
aradnaB akisifoeG nad igoloereteM irad  
adniramaS gnudnimeT   01 utkaw gnatner nagned
 nuhat  
dreB  01 amales najuh haruc atad nakrasa
1002( nuhat –  id nanuhat najuh haruc ,)0102
( aratna rasikreb naitilenep haread 6761 – 7572  )
atar najuh haruC .mm -  = nuhat rep atar
26,272.2  najuh irah halmuj nakgnadeS .mm
781( aratna rasikreb aynnuhat paites –  ,irah )162
 nagned atar - .nuhat/irah 1,522 atar  
 id igolotamilK atad nakrasadreB
 uhus nagned siport milkireb rumiT natnamilaK
 nad C °12 halada najuh misum adap aradu
 nababmeleK .C °43 halada sanap misum amales
atar %68 iapacnem aradu -  sanap misum adap atar
 .maj rep stonk 5 nigna natapecek nagned
ababmeleK  09 idajnem takgninem aradu n – 
.najuh misum adap %001  
 haread id hanatria isnetop mumu araceS
 .gnades nagned iapmas hadner tubesret
 ritub naruku nad nasipal macam nakrasadreB
 haread mumu araces ,aynnusuynep nautab
ler satilibaemrep ialin ikilimem naitilenep  fita
 gnay nasipal id nakumetid kaynab refiukA .licek
 nagnupmel risap uata sapel risap irad iridret
.hadner fitaler satisorop nagned  
 anacner najuh haruc nagnutihreP
 nuisats irad najuh haruc atad adap nakrasadid
 igoloroetem  gnudnimeT aradnaB akisifoeG nad
aS adniram . 
  awhab iuhatekid nagnutihrep lisah iraD
: anacner najuh haruc  
.a   najuH gnalU edoireP 3 nuhat  =        
irah/mm 09,99  
.b  nuhat 5 najuH gnalU edoireP  = 
irah/mm 15,211  
.c  nuhat 01 najuH gnalU edoireP   =
irah/mm 73,821  
adap tahilid tapad icnir araces nagnutihreP  
 naripmaL B. 
 nakutnenem tagnas  najuh satisnetni ialiN
 ,tabel ,tabel tagnas( najuh haruc natakgnit
 .hayaliw utaus adap idajret gnay )nagnir ,gnades
 nagnutihrep ,ada gnay atad nakrasadreB
 sumur nagned gnutihid najuh satisnetni
gnutihrep irad lisaH .ebononoM  halada na
: tukireb iagabes  
.a  irah/mm 09,99 anacneR najuH haruC   mm   
 najuH gnalU edoireP( 3 )nuhat  
 najuh satisnetnI  36,43 =  maj/mm  
.b   irah/mm 15,211 anacneR najuH haruC
)nuhat 5 najuH gnalU edoireP(  
 najuh satisnetnI  10,93 =  maj/mm  
.c   73,821 anacneR najuH haruC  irah/mm
)nuhat 01 najuH gnalU edoireP(  
 najuh satisnetnI  05,44 =  maj/mm  
 
 najuh haruc halada anacner najuh haruC
 gnutihid gnay nakanacnerid gnay mumiskam
atar mumiskam najuh haruc atad nakrasadeb -
 rotkaf nagned natamagnep nuhat amales atar
idret gnay iskerok  ir  ,)tY( detairav ecuder
 noitaived dradnats decuder ,)nY( naem decuder
 ,)nS( nad  .)yS( noitaived dradnats  
 
 ifargopoT D id  harea naitileneP  
naadaeK   nad nataigek hayaliw ifargopot
 id hadner natikubrep nakapurem aynratikes
ratna naiggnitek nagned hagnet naigab 03 a -  06
atar sata id retem -  ,tual ria naakumrep atar
 ,habmel irad iridret aynipet naigab id nakgnades
 halada natikubrep esatneserP .awar nad iagnus
 awar ,%02 ± rasebes habmel ,%56 ± rasebes
.%51 ± rasebes nagnaneg  
 nataigek haread id igolofroM
lo ihuragnepid  igolotil sineJ .natapil rutkurts he
 irad uajnitid ,aynnautab nasarekek isidnok nad
 )aud( 2 sata igabret aynanor nad feiler kutneb
 gnabmolegreb natikubrep igolofrom nautas utiay
 nad narakgnil alop kutnebmem gnay gnades
ar nad iagnus ,habmel igolofrom nautas  .aw  
 .1   natikubrep igolofrom nautaS
gnades gnabmolegreb  
 naiggnitek adap katelret ini igolofroM
03 aratna -  ria naakumrep irad retem 06
 aratna rasikreb gnerel nagnirimek nad tual
 %02 - .%04   nautas apureb rasad nautaB
 ,narisap gnupmelutab nad risap utab
agned  uata pututret aynsata naigab n
.kisalk afut nagned rupmacreb  
 .2   nad iagnus ,habmel igolofrom nautaS
awar  
 nad iagnus ,habmel igolofrom nautaS
 nad ratad fitaler aynharead ,awar
 tapmet aparebeb id nagnukec kutnebmem
  aratna rasikreb gnay isavele naiggnitekreb
 m 0,1 -  .tual ria naakumrep irad m 5,3
 %2 aratna rasikreb gnerel nagnirimeK - 
02 .%   irad iridret aynigolotil nanusuS
napisis -  nad naafut gnupmel utab napisis
 .uanal  
nasapmiL riA isnetoP  
 tagnas idajret gnay nasapmil ria halmuJ
 ria satisnetni aynhadner iggnit adap gnutnagret
 hareaD aynsaul tipmes ,najuh najuH napakgnaT  
D( HT kumrep isidnok ,)  naputut nad hanat naa
hubmut( hanat naakumrep – .)nahubmut  
 
 
 
  mumu araces nasapmil ria narila harA
 habmel ujunem natikubrep kacnup irad rilagnem
 napakgnat haread adap ada gnay iagnus rula nad
 kolB iD .tubesret najuh  ini akedreM iagnuS
 hareaD 3 tapadret gnaT najuH napak   lisah irad
 najuh napakgnat haread atep nakrasadreb naijak
 tapad nasapmil ria narila hara awhab iuhatekid
 satab nagned kopmolek agit idajnem nakadebid
gnisam narila -  napakgnat haread satab gnisam
 ria narila harA .)K naripmal id atep tahil( najuh
id nasapmil  : 
.1   nasapmil ria ,I najuh napakgnat hareaD
 irad rilagnem taraB   ek aratU = tibed nagned ,  
711  m3 .kited/  
.2   nasapmil ria ,II najuh napakgnat hareaD
 irad rilagnem ayaD taraB   ek aratU   ,tuaL
 = tibed nagned 67  m3  kited/  
.3  pmil ria ,III najuh napakgnat hareaD  nasa
 irad rilagnem nataleS   ek aratU   tibed nagned ,
 =  07 m3 .kited/  
gnisam id nagnutihrep lisah iraD -  gnisam
akam HTD   aratna rasikreb nasapmil ria tibed 07  
m3 kited/  – 711  m3  .kited/  ,najuhgnep misum adaP
 nad takgninem gnurednec ayntibed nasapmil ria
 anrawreb  kaynab anerak )natalkocek( hurek
.isore lisah hanat/natadap gnudnagnem  
 
 id refiukA kitsiretkaraK isakifitnedI
naitileneP hareaD  
 kusamret gnabmat anacner isakol isidnoK
isamroF .iatuK nagnukec malad -  gnay isamrof
 isamroF halada iatuK nagnukec nusuynem
 nad napapkilab ,urabgnupmaK ,muivullA
.gnalabualuP  
.a   nad risap likirek sata nususret ,muivulllA
 malad nakpadneret gnay rupmul
.iatnap nad atled ,awar ,iagnus nagnukgnil  
.b   utab helo nususret ,urabgnupmaK isamroF
 uanal ,hipres ,gnupmel napisis nagned risap
l nad  hadum kanul aynmumu adap tingi
 tapmets ,hitup ,asrauk risaputaB .rucnah
 iseb adisko ,nagninukek uata naharemek
 nad nanuanal uata nafut ,iserkgnok uata
 uata nataremolgnok risaputab napisis
 ,asrauk nenopmok nagned taremolgnok
nupmel nad harem hipres nodeslak  ,g
 5,0 retemaid –  .sapel hadum ,mc 1
 gnudnagnem namatihek ubalek gnupmeL
1 abet ,tingil ,nahubmut asis -  agudid retem 2
 ,nesotsilP oilP rihka nesoim rumureb
atled napadnegnep nagnukgnil -  tual
 isamroF .m 005 irad hibel  labet ,lakgnad
 nad sarales hidninem ini  kadit tapmetes
napapkilaB isamroF padahret sarales  
.c   risaputab nagnilesreP ,napapkilaB isamroF
 hipres uanal napisis nagned gnupmel nad
 risaputaB .arabutab nad gnipmagutab
1 nasipal labet ,nagninukek hitup ,asrauk -  3
5 labet ,arabutab nasipal ipisisid m - .mc 01  
 rutkurtsreb ,talkoc ,nagnipmag risaputaB
 ,ruis gnalis nad nususreb nasipal nemides
02 nasipal labet -  gnudnagnem ,mc 04
 sipit nasipal ipisisid licek arefinimarof
 ,namatihek ubalek ,gnupmeL .nobrak
 ,nahubmut asis gnudnagnem tapmetes
 isignem gnay iseb adisko nahaker -  nahaker
asnel gnudnagnem tapmetes -  risaputab asnel
 sipalreb ,nagnipmag uanaL .nagnipmag
 .sipit sipalreb ,natalkocek hipres ,sipit
 gnudnagnem ,narisap gnipmagutaB
 nakkujnunem aksulom ,raseb arefinimarof
hawab naigab rihkA nesoiM rumu -  nesoiM
b hagneT  nagnukgniL .sata naiga
atled sarap" hagnereP napadnegnep - 
 0001 labet "atled naratad -  .m 0051  
.d  gnalabualuP isamroF ,  aratna nagnilesreP
 nagned asrauk risaputab nad ekawerg
 ,gnupmelutab ,gnipmagutab napisis
 ,ekawerg risaputaB .tisad fut nad arabutab
k ubalek  aratna nasipal labet ,tadap ,nauajihe
05 -  ubalek ,asrauk risaputaB .mc 001
 ,nagnipmag nad nafut tapmetes ,naharemek
51 aratna nasipal labet -  .mc 06
 nagninukek adum talkoc ,gnipmagutaB
 ,raseb arefinimarof gnudnagnem
 napisis iagabes tapadret ini gnipmagutab
ta  labet ,asrauk risaputab malad asnel ua
01 nasipal -  ruaH aoL .S iD .mc 04
 nial aratna raseb arefnimarof gnudnagnem
 .pS sileroB ,inihcwoh anilirtortsuA
 ,ps anispygoiM ,pS anilycodipeL
 nagned hagneT nesoiM rumu nakkujnunem
 .lakgnad tual napadnegnep nagnukgnil
 labet ,namatihek ubalek ,gnupmelutaB
1 nasipal -  nagnilesreb tapmeteS .mc 2
 4 iapacnem gnay ada labet arabutab nagned
 napisis nakapurem hitup ,tisad afuT .m
asrauk risaputab malad  
D  id adareb gnay aynsusuhk naitilenep harea
 nautab nautas nakapurem tarab kolb  )isamrof(
 ,)PBMT( napapkilaB isamroF .napapkilaB
 gnupmel nad risaputab nagnilesrep nakapurem
 nad gnipmagutab hipres uanal napisis nagned
.arabutab   nakarikrepid tapad naikimed nagneD
 refiuka iagabes kadnitreb tapad gnay nasipal
risaputab  nasipal halada  nad  .gnipmagutab  
  narukugnep lisah nakrasadreB
gnisam iulalem hanatria akum naiggnitek -
 naiggnitek awhab iuhatekid iju rumus gnisam
 ;lpd m 1 = 80TG/1H adap hanatria akum
 m 03,63 = 50TG/3H ;lpd m 01,2 = 30TG/2H
 = 21TG/5H ;lpd m 09,1 = 51TG/4H ;lpd
natsnoK  H nad  tahil( lpd m 06,22 = 11TG/6
 .)4.4 lebaT  
D  narobmep nad igoloeg atad ira  tapad
 iagabes kadnitreb gnay nasipal nakarikrepid
 nasipal halada refiuka  id risap rupmacreb hanat
51TG/4H nad 50 TG/3H ,80 TG/1H  kutnu( ,
 aynmumu naketret refiuka kutnU .)sabeb refiuka
sulah naruku risap nasipal irad iridret -  gnades
rob gnabul adap   ,50TG/3H ,30TG/2H ,80TG/1H
.11TG/6H ,21TG/5H ,51TG/4H  L  refiuka nasipa
 sabeb  katelret 80TG/1H kitit iD  namaladek adap
 03,7 ( aratna – ) 38,21 ( 50TG/3H m 00,2 -
52,41 ( 51TG/4H ,m) 05,1 - 58,4 ) iuka nad  ref
 kitit id naketret 80TG/1H   namaladek adap
 08,88( –  kitit id ,m )00,79 30TG/2H   adap
 09,121( namaladek – 09,421 ,  59,131 –  )09,331
 kitit id ,m 50 TG/3H  06,42( namaladek adap -
20,73 ,  05,651 –  kitit id ,m )05,951 51TG/4H  
namaladek adap ( 07,87 - 58,97 , 53,231 - 431 01, )  id
 kitit TG/5H  21  01,33( namaladek adap - 29,64 , 
15,501 - 44,901 , 05,511 -  kitit id ,m )01,721
11TG/6H   ,namaladek adap ( 09,91 -
04,9358,32 - 03,74 ).  refiuka nasipal halmuJ
 aggnih nasipal 1 irad isairavreb naketret  3
nasipal   tahil( F naripmal )  .  
alid refiuka ijU  nagnapal id nakuk
 edotem nagned tset guls   nad draeH natsnoK  .
 ijU tset guls   rob gnabul padahret nakukalid
 51TG/4H ,50 TG/3H ,30 TG/2H ,80 TG/1H
 nakanuggnem 21 TG/5H nad 11 TG/6H naD
 edotem draeh natsnoK   refiuka iju irad lisaH
 edotem nagned t guls tse   nad draeH natsnoK  
ialin nakkujnunem   gnay )k( satilibaemrep
 ialiN .hadner  ,)T( satilibisimsnart
satilibaemrep   neisifeok nad )k(
iulalem iju lisah irad )S( nanapmiynep  mane  
rob gnabul   lebaT adap tahilid tapad tubesret
.tukireb   
nabuL
rob g  
T ialiN  
m( 2 ited/
)k  
K ialiN  
ited/m(
)k  
 ialiN
S 
gnareteK
na  
G/1H
80 T  
504,5  
 01. -5 
564,3   .
01 -6 
86,4  
01 x -
5 
 
tset gulS  
G/2H
30 T  
519,7  
 01. -5 
579,4   .
01 -6 
77,4
3  x
01 -5 
 
tset gulS  
G/3H
50 T  
289,5  
 01. -5 
682,2   .
01 -6 
58,7
1  x
01 -5 
 
tset gulS  
G/4H
51 T  
880,3  
 01. -5 
9,1 08   .
01 -6 
86,4  
01 x -
5 
tset gulS  
G/5H
21 T  
941,2  
 01. - 11  
 578,4
01 x - 31  
23,1
3  x
01 -4 
 
 natsnoK
draeh  
G/6H
11 T  
212,5  
 01. -5 
,1 318   .
01 -6 
26,8
5  x
01 -5 
 
tset gulS  
.    naijaK   nad hanaT riA isnetoP  satilauK  
naitileneP hareaD iD riA  
 
 .a  hareaD iD hanaT riA  satitnauK naitileneP  
          taubid naitilenep haread id hanat tia narilA
 lisah hanatria akum iggnit atad nakrasadreb
 aparebeb iulalem nagnapal id narukugnep
 kinketoeG nakidileynep kutnu rob gnabul
 lakitrev gnapmanep nad ,igoloegordiH nupuam
( noitces ssorc  narabmaggnep lisah iraD  .)
 adap rilagnem hanat ria narila awhab iuhatekid
gnisam -  .refiuka gnisam  
             nusuynep nautab sinej nakrasadreB
 gnay refiuka narabes ,)risaputab( refiuka nasipal
 rasikreb )k( satilibaemrep ialin nad atarem kadit
( aratna ,1 8 31  01 . -6  _ 01 x 578,4 -  31 ) kited/m  akam ,
 nagned refiuka sinej kusamret naketret refiuka
 .hadner sativitkudorp  
 
 
 
.b   naitileneP hareaD iD riA satilauK  
 nad ,ria kisif tafis narukugneP
rusnu nagnudnak -  malad aimik awaynes/rusnu
 ria nad hanatria otnoc padahret nakukalid ria
 haread irad libmaid gnay naakumrep  iagnuS
akedreM  muirotarobal id asilana lisah iraD .
 naripmaL tahil( H  irad ria awhab iuhatekid )
haread  akedreM iagnuS   nad SDT ,Hp itupilem
 nakrasadreB .nM nupuam eF erusnu nagnudnak
 eF erusnu nagnudnak kutnu ,aimik sisilana lisah
 satab gnabma ihibelem gnay ada kadit nM nad
peK turunem -  : romoN ,pudiH nagnukgniL .neM
bmiL riA utuM ukaB gnatnet 3002 nuhaT 311   ha
 nagnabmatreP nataigeK uata nad ahasU igaB
 ,Hp ialin irad tahilid ,akij ipatet nakA .arabutaB
 rasikreb utiay ,hadner kusamret ria otnoc aumes
 01,2 aratna –  nagned ria otnoc utas nakhaB .00,4
A.M.RBS edoK RI  ,hadner tagnas Hp ikilimem 1
 nagned ,01,2 utiay  LHD nad tl/gm 0221 = SDT
 ria awhab nakkujnunem inI .c/sohmμ 0412 =
 nakidileynep haread id hanatria nad naakumrep
 tapad isnetopreb b  tafisre A .mas  
 
nalupmiseK  
 sisilana ,atad nahalognep nakrasadreB
bab adap naiaru nad –  akam ,aynmulebes bab
 libmaid tapad :tukireb iagabes nalupmisek  
 
 .1 ajobmaS natamaceK ,akedreM iagnuS hareaD  
 ikilimem ( aratna rasikreb najuh haruC 3,676.1 – 
5,757.2  aratna najuh irah nagned nuhat/mm )
 781( – 162  )      nuhat/ irah  najuH haruC ,
75,88( anacneR -  haruC satisnetnI nad )73,821
( najuH 17,03 - .)05,44  
.2 najuh napakgnat haread 3 tapadreT   )HTD(   id
 ,nakidileynep haread y : utia  
.a  mk 51,22 saul nagned I HTD 2  ,
 72,711 =  nasapmil ria tibed
m3  irad rilagnem nad ,kited/
.aratU ek taraB  
.b  mk 73,41 saul nagned II HTD 2  ,
 90,67 = nasapmil ria tibed
m3 kited/  irad rilagnem nad ,
aratU ek ayaD taraB  
.c  mk 42,31 saul nagned III HTD 2  ,
 31,07 = nasapmil ria tibed
m3  irad rilagnem nad ,kited/
.aratU ek nataleS  
.3 : nakidileynep haread id refiuka isidnoK  
 .a  sabeb refiuka utiay ,refiuka sinej aud tapadreT
 refiuka nad  aynmumu sabeb refiukA .naketret
 nakgnades ,arabutab nasipal sata id tapadret
 hawab id naiagabes adareb naketret refiuka
 id katelret igal naigabes nad arabutab nasipal
 sabeb refiukA .arabutab nasipal aud aratna
sulah risap rupmacreb kucup hanat irad iridret  
 52,0 aratna ritub naruku( -  .)mm 521,0
 risaputab irad iridret naketret refiuka nakgnades
sulah risap naruku nagned - .gnades  
 
 .B  nagnapal id refiuka iju lisah nakrasadreB     
 edotem nagned draeh natsnok nad tset guls  
a irad )K( satilibaemrep ialin iuhatekid  refiuk
01 x 578,4( aratna rasikreb - 31 - 01 . 579,4 -6  )
.kited/retem  
 
 .c  refiuka nad sabeb refiuka nalabetek narabeS
 kadit  akedreM iagnuS haread id naketret
: utiay ,atarem  
.1  .m 54,02 nalabetek ikilimem sabeb refiukA  
.2   naketret refiuka nalabetek nakgnadeS  aratna
 38,2( – .m )73,92  
 ialin ,refiuka nusuynep nautab sinej  irad tahiliD
 isnetop akam ,licek gnay )K( satilibaemrep
 kusamret akedreM iagnuS haread id hanatria
.hadner  
.4  lisah irad LHD nad Hp ialin nakrasadreB
ia awhab iuhatekid ,ria otnoc aimik sisilana  r
 haread id hanatria nupuam naakumrep
.masa tafisreb tapad isnetopreb nakidileynep  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
akatsuP ratfaD  
 
.1   ,0102 ,htaf annA  “ hanatriA tenwolF ”.  
moc.topsgolb.nihtug//:ptth  
/ tenwolf/40/0102 -  seskaid( lmth.hanatria
 21 laggnat rebmetpeS  02 01 ) 
 
.2  ” ,3002 ,namhaR firA   igoloegordiH idutS d  i
I satiroirP hareaD PUI I  PT  laoC ocE neleT .
uahaW arauM .ceK hayaliW   iatuK .baK
rumiT natnamilaK .vorP ,rumiT  ,”
 lanoisaN nanugnabmeP satisrevinU
 ,401.oN KWS .lJ ,atrakaygoY ”nareteV“
.atrakaygoY  
 
.3   ,4991 ,retteF .W .C  deilppA“
”ygoloegordyH  egelloC nallimcaM ,
.noitidE drihT ,ynapmoC gnihsilbuP  
 
.4   ,.D.hP ,.cSM ,kahdsA yahC  nad igolordiH“
”iagnuS narilA hareaD naalolegneP  ,
.sserP ytisrevinU adaM hajdaG  
 
.5   ,5002 ,syaM.W yrraL ,ddoT divaD
ordyH retaW dnuorG“ ”noitidE drihT ygol  ,
 ,teertS reviR 111 ,cnI ,snoS & yeliW nhoJ
.03070 JN ,nekoboH  
 
.6   ,3991 ,irS .rB otraH ”igolordiH sisilanA“  ,
 ,atrakaJ amatU akatsuP aidemarG .TP
.amatreP nakateC  
 
.7  “ ,6991 ,eitaodoK J treboR  ratnagneP
”igoloegordiH  oeB lJ ,tesffO idnA , 83 -  ,04
.18255 atrakaygoY  
 
.8   ,1991 ,.rI .rD ,G agoyaS yduR  naropaL“
 iregeN malaD ilhA aganeT nataigeK
 gnabmaT id )eganiarD( nasirineP gnadiB
”akubreT  tasuP kinketoeG muirotarobaL ,
 tutitsnI asayakeR umlI satisrevinU ratnA
.gnudnaB ,gnudnaB igolonkeT  
 
.9  oyaS yduR G ag , ,.rI .rD   ,9991  metsiS“
”gnabmaT narilayneP  kinkeT nasuruJ ,
.gnudnaB ,BTI nagnabmatreP  
 
.01   ,3002 ,.rI ,onosradorsoS onoyuS  igolordiH“
”nariagneP kutnU  ,atimaraP ayndarP .TP ,
.atrakaJ  
 
 
 
